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Field of Invention 



The invention is in the 
concerns a novel means 



method to realize saidf 



field of security document printing. It 
'for transferring a security design into 



magnetic ink, in particular magnetic color-shifting ink, and a 



design. 



State of the art 



Markings eschibiting a 



iviewing- angle dependent light reflection 
spectrum r optically jariable devices", OVDs) are used as an 
efficient anti-copy nujsans on bank notes and security documents. 
Among' the OVDs, optically variable inks (OVI<§>; EP 227,423 Bl) 
have acquired a preeminent position since their first 
introduction on currency back in 1987. Such inks are formulated 
on the basis of optimally variable pigment (OVP) , a preferred 
type of OVP being th«i flaky thin-film optical interference 
device described in lb 4,705,300; US 4,705,356; US 4,721,217; US 
4,779,898; US 4,930,^66; US 3,084,351 and in related 
disclosures. Other useful types of OVP comprise the multiply 
coated parcicles described in US 5,624,486 and US 5,607,504, and 
the thin film choleslteric (i.e. chiral-nematic) liquid crystal 
pigments described :^n US 5,807,497 and US 5,824,733. 

Ootically variable printed features on security documents such 
as bank notes are ap.med primarily for authentication of the 
document by the unalided human eye, through a checking of the 
feature's spectral [reflection properties, i.e. its color, at two 
or more different ; ingles of view, at least at a near -orthogonal 
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and at a near-grazing vik- Said angle -dependent color x. a 
~ simp le message" of authenticity, which cannot be reproduced 
£L -ving access J the source of the optically variable 

iapidly and easily be checked by the -man 
.3 largely independent of his level' of 



pigment, and which can 
on the street", and thi 
education. 



xn recent times, non-sicurity optically variable pigments and 
coating compositions hive increasingly shown up on the open 
market, freely sold rot the most various applications, 
especially in the fielk of decorative arts. Although these non- 
security optically valuable pigments and coating compositions do 
not display the same colors and color-shifts as the optically 
variable inks used on j banknotes, they have nevertheless the 
effect of perturbing jhe simple message" of authenticity, which 
was the principal trufcp of the optically variable inks at the 
xnoment of their introduction to security printing. The -man on 
the street" will f read now on need to be educated xn 
distinguishing a genuine optically variable ink on a banknote 
from a decorative optically variable coating. 



ii) It should not 
source of the 

iii) It should not 
large market 



The technical proble^t to be solved in this context is to fxnd a 
next-generation upgrade for optically variable ink on bank notes 
and security printirig products. This upgrade should fulfill the 
following three requirements 

i) it should carri a -simple message" of authenticity which 
can be rapidlyj and easily checked by the -man on the 
street" , independent of his level of education; 



be reproducible without having access to the 
particular optically variable pigment 
be under pressure from another potentially 
»r industrial application.. 
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The stated technical prcflolem can be solved by the use of 
magnetic optically variable pigment in a printing ink, in 
conjunction with an orientation of the magnetic optically 
variable pigment particles in the printing process through the 
application of appropriate magnetic fields. This solution 
responds to the three requirement stated above: 

i) The magnetic orierltation of the optically variable pigment 
in the ink after printing results in an easily recognizable 
^magnetic design' 7 f for the v man on the street", which can 
only be achieved :!>y using an on-purpose -manufactured 
magnetic optically- variable pigment. The optically variable 
pigments and coatjing compositions which are sold for 
decorative applications are not suited for magnetic 
orientation; 

ii) The combination <>f optically variable and magnetic 
properties in a jsame pigment is not feasible without having 
access to the manufacturing of the optically variable 
pigment ; f 

iii) The magnetic optically variable pigment is more expensive 

• in manufacturing than ordinary optically variable pigment, 
and the imparting of the magnetic design requires the 
printing machine to be equipped with supplementary 
technology for nagnetic orientation. The optical effect of 
the magnetic defeign is furthermore far less appealing to 



the decorative 
itself. It is t 



market than the optically variable effect 
bius not expected that magnetic optically 
variable inks ^ill ever have any substantial market 
potential outsa.de the very field of* security printing. 



>3 



Magnetic optically Eirariable pigments which can be used for the 
embodiment of the invention have been disclosed in US 4,838,648; 
in BP 686,675 81; e's well as in WO 02/73250 A2 and in WO 
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03/0080! «, the latter ^„o aescribe che fcest 
solve the stated technical problem. 

Method, ana technology L the orientation of magnetic particles 
in coating composition^ have been disclosed in the prior art 
noteworthy in us t . m k n , „ s 3 , 791>a64; Ep * 

the closest prior art L the present application. None of these 
methods has proved suiLd, however, for the transfer of a hioh 
^solution ^etic paLern in a hi g h-speed printing process 

Summary of the invent Jon 

IpnlviT^ inTCnti °T S in *>°« . novel way of 

Printed 9 r: 6 " 0 nr *" ° rieMln3 P««clL in a 

printed ink during thi printing process. 

The present inventioJ addresses furthermore the technical 
problem of obtaining a customer-specific high-resolution 
magnetic design on tie printed article in an easy! C o xmol 
and highly reliable jay. Co-implement 

It V- surprisingly Lund that a high-resolution magnetic design 
or image can he traiiferred with a simple device to an alii* 

—r* -~- — - -i^rr 

magnetic material L*f mM tnasnetized permanent- 

ly al/ f refer ^ly a composite material such as - 

polymer-bonded mmrlA e «jf- A ' ^ ucn as a 

««* « ■> T Slte - ° ne magnetized surface of this 

material serves to /transfer indicia suc h „ * 
to a wet ™- • I ' SUcl1 as a design or image 

wet coating on a substrate, such as a sheet or web. The 
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in that the surface of said permanently 



device is characterized — - _ 
magnetized body carries jxndicia in the form of irregularitxes of 
t he surface, particularly deepenings or heightenings - In thxs 
context, the surface may be flat or curved, particularly xn a 
first dimension and not| curved in a second dimension 
perpendicular to the sJid first dimension. Furthermore, the 
transfer surface may hi designed to be directly brought into 
contact with the substiate, which may be a sheet or web. 



The device, which is preferably magnetized in a direction 
perpendicular to its surface carrying indicia, transfers the 
engraved pattern as a high-resolution magnetic image onto a 
sheet or web carrying |a layer of a freshly applied and still wet 
magnetic ink or coat life, composition, when the said sheet of web 

i. approached sufficiently closely to the said engraved surface. 

After drying or hardening the so oriented ink or coating 

composition, the transferred magnetic image on the imprinted 

sheet or web remains [fixed. 

Permanent magnetic fields. can be produced by using known 
composite magnetic materials . Irregularities in the surface of 
such a magnetized permanent -magnetic body produce sharp changes 
in the direction andj strength of the resulting magnetic field. 
Obviously, the irregularities can consist. of protrusions or 
heightenings and/or Ideepenings, such as holes or grooves in 
various forms. Thesi irregularities may further be produced by 



adding material to 



letterpress- type of 
If a flat surface i 



covered by applying an appropriate non-magnetic material to the 



tike surface or by taking off material from 
the surface of the 'iody. Taking off material can be effectuated, 
for example, by engraving the permanent magnetic body, as known 
from the art of making Intaglio plates. Alternatively, a 

engraved body can be realized as well, 
is required, the body may be leveled or 
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surface. For example, tile body can be covered by plastic 
material to achieve a fiat and smooth outer surface and cover" 
the irregularities of tie engraved indicia. 

Alternatively, permanent -magnetic material may be applied to the 
surface in order to achieve said irregularity. This can be done, 
for example, by applying a magnetic material to the surface of 
the permanent magnet il certain areas, and to cover subsequently 
the whole surface withfa non-magnetic material, such as a 
plastic. 

one of the major advantages of the device according to the 
invention is that the findicia to be transferred can be defined 
at Wl ll by an appropriate choice of the engraving. The device 
can be realized using any mechanically workable permanent- 
magnetic material, suLh as permanent -magnetic composite 
materials, comprising a brittle permanent magnetic powder in a 
malleable metal- or ^lymer- matrix. Furthermore, the device can 
most easily be implemented as an engraving in a polymer-bonded 
body of permanent-mainetic material {Plastof errite) . 

Alternatively, a polLr -bonded magnetic composite material may 
be failed, in a li^d or pasty state, into a form which has a 
negative of the deseed indicia. After hardening of the polymer 
the surface of the Resulting magnetic body carries the indicia 
transferred by the |orm. However, the preferred embodiment of 
the invention is to f provide a pre-formed body of magnetic 
material and to apply the surface irregularities, representing 
TIT' afterWard 1 in ™*»~ 1th the specific requirements 

OE US8 • 

A polymer-bonded bidy of magnetic material, in the context of 
the present disclosure, is a composite material comprising a 
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Natsyn® (poly-isoprene) 



PSXC077BP / 03.07.03 

rubber- or plastic-like fpolymer as a structural binder, and a 
permanent ^magnetic powder material as an extender or % filler' . 
Preferred polymer binders include rubber- type flexible materials 

Nordel® (EPDM hydrocarbon rubber) , and 
as well as Nylon 6 (poly-caprolactam) , 
Nylon 12 (poly-laurolacfcam) , poiyamide, poly- phenyl ene sulfide 
(PPS) , epoxy resins, and Hypalon® (chlorosulf onated 
polyethylene) - Preferred permanent magnetic powder materials 
include cobalt, iron and their alloys, chromium dioxide , 
magnetic oxide spinels! magnetic garnets, magnetic ferrites 
including the hexaf errktes such as calcium-, strontium-, and 
barium-hexaferrite (Ccipei20 19/ SrFei 2 o 19 , BaFe X2 Oa_<>, respectively), 
alnico alloys, samarium-cobalt (SmCo) alloys, and rare- earth- 
iron-boron alloys (such as NdFeB) , as well as permanent -magnetic 
chemical derivatives 1 based on these structure types and mixtures 
including them- Polymer-bonded bodies of magnetic materials are 



obtainable from many 
ARNOLD (Plastiform®) 



isotropic or magnet i 



different sources, such as from Group 
or from Materiali Magnetici, Albairate, 



Milanoy IT '(Plastofeixite) „ 



The said magnetic powder material can either be magnetically 



ally anisotropic. In the case of 



magnetically anisotropic powder materials, the magnetic powder 
particles are preferably oriented in the matrix or binder so as 
to determine a preferred direction of magnetization, chosen 
perpendicular to the engraved, extended surface of the magnetic 



sheet- Isotropic po 



turn,, can be magnetized equally well in all directions. 



Bodies of permanent 



the otherwise brit 



ymer-bonded bodies of magnetic materials, in 



-magnetic composite materials advantageously 



combine the desiralle magnetic properties (high coercivity) of 



le and not well workable ferrite, Alnico, 



rare-earth or still other magnets with the desirable mechanical 
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tocjl 
tools 



properties (flexibility 
malleable metal or a ^ 
composite material can 
e.g. as a thin, flexibl 
mechanically worked, e 
mechanical ablation 
liquid- jet ablation 
engraving of the body 
may be achieved by any 
engraving, by mechanical 
computer- controlled 
produce the engraving 
or with gaseous or 
ablation, using e.g. 



iagm 



According to the invekti 
composite permanent-rr 
• anisotropically 
preferably in a direct 
engraved surface of 



oriented 
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m achine-ability, shock-resistance) of a 
plLtic material. The body of a magnetic 
L obtained in any desired size and form, 
L plate which can be bent and 
I cut to size, using commonly available 
P s and machines, as well as air- or 
oxs , or laser ablation tools. The 
,Lf composite permanent-magnetic material 
way and method known in the art, by hand- 
engraving machines, as well as by 
craving stations which, furthermore, may 
either with the help of mechanical tools, 
jets of abrasives, or through laser- 
» 2 -, Nd-yAG or excimer lasers. 



liluid 



<EO: 



iLhe 



on, a sheet- or plate-like body of a 
L etic material, preferably an 
ad one, is engraved and magnetized 
ion substantially perpendicular to the 
sheet . • 



Substantially 
invention, means a 
30° from perpendicular 



ra x.,, w , in the context of the present 
direction which is not deviating more than 
direction. 



perpexi aicular < 



^ . - -^r, user-defined indicia' are engraved 
TZeZl l-L engraving can ^ t— place either 

be sufficiently del, in order to create a 
perturbation of t J magnetic field at the surface. Saxd 
!lrcurbation of tbl magnetic' field, which is due to the local 
per.turnalu.on | „„ ifa ,ts itself in a bending of 

lacking of magnetife material, manrrests icse 
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orient magnetic particl 
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magnetic device. 
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in turn, are able to correspondingly 
i!S in a wet coating composition on a 
latter is brought into sufficient 
e.g. placed on top of, the engraved 



Said engraved and magnitized body may be a flat plate, or, 
alternatively and preferred, a cyliridrically curved plate, 
applied around the periphery of a rocatable cylinder on a 
printing machine, for the continuous transfer of a magnetic 
design onto printed documents at elevated speed. Said flat or 
curved plate may furtter be mounted on any type of support. 



said engraving in .aid plate or body may be filled up with a 
polymer, which may cojitain fillers. Said filler may be a soft 
magnetic material, for modifying the magnetic flux at the 
locations of engraving, or it may be any other type of magnetic 
or non-magnetic material, in order to modify the magnetic field 
properties, or to singly produce a smooth surface. The plate or 
body may additional^ be surface-treated for facilitating the 
contact with the printed goods, reducing friction and/or wear 



and/or electrostatic 
application 

The invention, can b<jj 
or web material, in 



charging in a high-speed printing 



practised on any type of ircprintable sheet 
^particular on the materials used for 



producing a bank nole, a value paper, an official document, a 



tax excise stamp, a 



label, a foil, a thread or a decal. The 
imprintable sheet ol web material may further be of paper or of 
polymer (such as raj, PP or PVC) , and it may comprise a single 
layer, as well as e! plurality of layers. 



EaiPfansszeit 3 . Ju I i 17:25 



PSZC077EP / 03.07.03 



T -™ P. 020/047 

10 MXC077E&-O3O0298 



The inventors believe tiat the effect of the engraving onto the 
magnetic field can be explained as follows (with reference to 
the magnetic field simulation depicted in Figure la) , a plate- 
-Ixke body of permanent-magnetic material P is magneti 2 ed in a 
direction perpendiculaJ to its extended surface, such as to 
result in a first face being a magnetic North pole (N) , and in a 
second face being a magnetic South pole (s) . The lines of 
magnetic field, according to the definition, radiate out of ch e 
North pole an d iat I the Souch pole (g) ^ ^ 

2T e \T r.° f tb I P ° le regi ° nS ° f Said ^ ^ ^rth 
pole an the depicted akse) . 

At the location of eniaving. ^ etia « eld . generating ^ 
is miserng, and the mlgnetic N-potential at the bottom of t J 
engrave is lower chin the mastic ..-potential at tha 
unengravad surface. tL .agnatic field lines in the vicinity of 

tha bottom of the enjravin* which is at a lower magnetic N- 
potential and represents therefore a local South po!a with 
respect to the unenJaved surface. A sharp magnetic « J* 

th 7' " 3 B - S -» — ~«o pole arrangement, is 

thus produced at the location of engraving. In other words xL 

permit-magnetic ^terial takes the opposite magnetic polarity 
(e.g. that of a Soudh pole) I poxarlty 

in an alternative eibodiment. and with reference to t„. m 

field simulation depicted in Figure lb til agnatic 

f ^ ^ figure lis, the engravina in 
percent-magnetic Ldy My also be mi- * 

material. Said fillLs material may e.g. be I pol^vLg 
srmrlar mechanical Lropertles as the said body o, permanent 
magnetic composite f Pill lng up . the snffraving ^ ~ 
engraved, plate a siooth surface again, which is of advantage 
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during the printing and (magnetic image transfer operations 
fUling pdymer may furthermore contain an extender wnZ' 

rr^ £rom r— — — . ^r- sr 

TxO a , or rrom magnetic iaterials, such as 

qualitatively ch a aameL in * ZT."* rT^ 
albeit somewhat sharp! defined „ 0n filli °3' • 

by the soft -magnetic!^ *** ^ ™"ation 

a^oseo inlr ^f^"^ »«» nation of a device 
disclosed an the prxci art (no o 2/9 ooo 2 A2, p. 27 . 28) uh . 
- magnetizable die, e of a ' ' whe rein a 

or relief image on one llT^ZZl ^ * ^ 

«eld bussed on thJdie In I 

percent magnet „„] plaoed *" * to 

soft-magnetic iron dL . Bo .harpTLal »3 " = 2 °°° 

transition is producjd across 2 ZTJ^ZZIT 'T 
gradual change in thl magnetic fiel/denstt HT ^ * 
to the *lnd of unshaL orientation effects crtld L JT' ^ 

a drawing, to TZtj^T" ^ ~* " " « " 

The engraved featurls must he sufficiently large and deem • 
order to allow the ksultino l^.i P ' ln 

Penetrate through tL 1^ TtZTLT ^ " 
- air gap into thJ magnetic coating J h! ^ " th " U9h 

magnetic dipole f alfleld , n wanted. The 

(respective J : "; ::i::~ 9 <° tha 

«ith the third powL J tl ^an 

9 of the distance. Typical papers have a 
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thickness of the order if loo micrometers. The MrU.a! largeness 
ana deepness of the enJaved features> e g _ an ^ j~ 

should preferably exceei the thictaess of eha said sheat or ^ 

L r ;™^ ° f h a "*™*« *• •* least twile 

the thichness of the cirier. tt. ^graving can fuEchern , ore ^ 

of any profile; noteworthy triangular, semicircular or 
rectangular ReotanguJr profiles are preferred, as 'they allow 
for a sharp feature definition (resolution) . Deeoer engraving 
wrll furthermore resuli in a higher local magnetic «JH£L 
and is thus a preferred option. change, 

r e. onto a plnted document! ~ ZZZZZZZ 

leastTpLt'T T" ^ ~ 3 C °" in9 " at 

least a part or a first surface of a sheet or web said < v 

coating compositiol comprising at least I " 

or magnetizable oaLlcles- ma3netiC 

magnetizable particles rr> - 

O hardening the Jf or coatiT ~ """S^ 0 field ' 
fixing the orieltLn of ^ ° 0mP03l " 0n ' i~eversibly 
step w ; r ^ °" lented Particles of 

wherein the body off permanent-magnetic material is „ 
magnetic. , the maI e ti 2 ation being Pref e2L y o^eTTI ' 
action substantially perpendicular to the L-JT^ 
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The present invention discloses as well a method for 
continuously transferring, on a printing press , Bredeterminable 
rndicxa. such as a desiin or an image, onto a printed document, 
saxd method comprising the steps of; 

a) mounting a thin, pla|e-like device around a rotatable 
cylinder, said placet like, device comprising a body of a 
permanent-magnetic „I tarial carryin3 predateJn „ inable 
an the torm of surf^e Irregularities, preferably a gravure 
defining a design oJ an image on said surface, such Sat said 
surface is located L the outer surface of the cyljLnder . 

W renting at least a part of a first surface of a shee or 
vxth an ink, said ink Arising at least one type of 
magnetic or magnetizable particles; 

C ' P^^ed 3 r. imPri T ed ShSet " "* ° f »' the 

slid b d t ri Eo the ma9natic fiaia " thS °* 

particles tT 3 T 9 Sald ra3aetlC ~ —"«*!- 

particles to orient in the said field- 

d, hardening the ink, thereby irreversibly fixing the oriantati6n 

of the oriented maWic particles of step c) - 

wherein the body of permanent -magnetic material 'of the said 

Plate-lake device is permanently magnetised, che magnetisation 

peZT I*** 0ri r ed ^ 3 dlreCtiOT — tiaUy " 
perpendicular to the! indicia-carrying surface. 

The step of exposing the applied ink o-r 

corresponds, in the context: of the preseilt disclosure " the 
step or bringing th i Coated or imprinted substrate SUr ^ e ^° ^ 
sheet or web, sufficiently close to th* . ! 
surface of the sa< d[ bodv ™ graved, magnetized 

together alibi ^aching or bringing close 

together allows the^ magnetic particles in the printing or 
coating layer to oiient themselves vich respectTth! 1 
field. Noteworthv aspect to the magnetic 

eworthy, the sheec or web may practically be brought 
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into mechanical contact 
said body. Alternatively 
separating layer may be 
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with the said magnetized surface of the 

a tiny air gap, or an intermediate 
provided . 



In a oarticularly preferred embodiment, a second surface of the 
said "sheet or web, oppcisite to the said imprinted or coated 
first surface, is approached to or brought into loosely contact 
with the engraved surfice of the body of magnetized composite 
permanent -magnetic material. 

The said body of magnetized composite material is preferably the 
body of the device as jdescribed above. In a further aspect of 
the invention, a methcjd is claimed for producing the said 
device, the method coiftprising the steps of : 

a) providing a device j comprising an unmagnetized body of 
permanent-magnetic material, the body having at least one flat 
or curved surface; j 

b) creating irregularities on said surface, preferably by 
engraving predetermine indicia into the said surf ace of the 
body of step a) ; 

c) permanently magnetizing the engraved body of step b) , 
preferably in a dire 
engraved surface. 



Ltion substantially perpendicular to the 



In a variant', the mithod for producing the said device comprises 
the steps of s I 

a) providing a deviie comprising a permanently magnetized body 
of permanent -magnetic material, the body having at least one 
flat or curved surf kce and being magnetized preferably in a 
direction substantially perpendicular to the said surface; 

b) creating irregularities on said surface, preferably by 
engraving predeterminable indicia into the said surface of the 
body of step a) . 
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The said body of permanint-magnetic material is preferably . 
polymer-bonded composlti as already described before. The 
engraving of said indict, is preferably perforned fey us 
ablation tools selected f rem the group coqprising 

said ink or coating colosition comprising at least one type of 
magneto particlea i, preferably a magnetic optically ™i! 

magnetic optically valieble pigme nta referenca ls made J 

documents cited in introduction, especially to 4 a3B 

BP S86 . 6 75. wo 02/73 l 0 ^ BO 03/00s01 P " S «.«»•.««> 

^ *f " C ° atinS c f^-ition is furthermore preferably 
selected from the griuo s< n_ u . , =ranj.y 
prints inks, t ^ ln * S ' """^ing screen- 

prxnt-ng inks, gravute inks ^ fiexographic inks Lioui* ( „ 

typical viscosiy values in che ^ q£ 
,0 c, and allow for L easy =£ ^ 

Curing mechanisms fir hardening the ink can be based on ,'l . 
or water evaporatiol as well ee on UV-curing orThyorid 
curxng mechanisms including evaporation of dLents w c • 
and other reticulation reacting ,. aiiu ents, "V-curmg 

croeslinking reacting " ^^erization and 

The method accordino fcr> t-v»^ ~ . , 

magnetic designs TmaLet T all °- ^-realise 

^gns xi magnetic and magnetic opticaXly variable 
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Drawings 

The invention is now Juym-h^ 

— - - ~p^r™ rem nr - 

2003): I ' Stuart Breeteson, 

a) a cross Lection with magnetic field n„ 
rectangulaJ engraving ia .^^^J^^* * 
Permanent -Magnetic plate; ^agne^ed 

b) a crossf section through a «* m -M 

engraving L a vertical rectangular 
P^ate d VertiCa11 ^ -9neti 2 ed permanent magnetic 

P-ate, f^ed up with soft-magnetic iron (|l = 2000) . 
■> a crosJ section with magnetic field i Jl 
Similar Jctangular engraving in a soft ^ * 

plate (« J 2ooo) ^oft-magnetic iron 

^ r* t 2000) , magnetized bv an ,m^.i • 

« oy an underlying permanent 



magnet . 



' ma9nStiZed *° the sheet 
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b) a transferred magnetic pattern into a screen-printe. 
patch of magenta- to-green optically variable magnetic 



ink (scale in 



centimeters) 



Figure 3 a) an engravek pattern in a Plastoferrite flexible 

magnetic platfe, magnetized perpendicular to the sheet 
extension; 

to) a transferred magnetic pattern into a flexography 
printed patcl of green-to-blue optically variable 
magnetic ink! (scale in centimeters) . 

Figure 4 a) an engraJed pattern in a Plastoferrite flexible 

magnetic pl«|te, magnecized perpendicular to the sheet 
extension,- 

b) a transferred magnetic pattern into an UV-curing 
screen-prinied patch of soft-magnetic ink (scale in 
aentimetersi . 

Figure 5 a) an engrired pattern in a Plastoferrite flexible 

magnetic p|ate, magnetized perpendicular to the sheet 
extension; | 

b) a transferred magnetic pattern into a gravure 
printed patch of coercive magnetic ink (scale in 
centimeters) . 

Exemplary embodiments 

Bxajaple 1 

A Plastoferrite plajte, magnetised in a direction perpendicular 
to the surface (model M100.8, Maurer magnetics AG, CH-8627 
Grtlningen) , was engraved on a computer-controlled mechanics^ 
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engraving station with Jext of different sizes (see Figure 2a) . 
The characteristics of ihese engraving were as follows : 



Text height and width 
Depth of engraving : 

Line width t 



form 3 to 7 nun 

ISO jjxti for the smallest characters, up 
to 2S0 urn for the largest 
from 200 um for the smallest characters 
to 800 pm for the largest 

An OVI® silkscreen ink! of the following formula, comprising a 
magnetic optically varkable pigment, was prepared: 



Diethyl ketone 




•ciuiiya. GU.cj.Lycox P ■ - — . 


oumtiQn vxnyj. vMCA (] 


Jnion Carbide) " 


BYK-053 (BYK) 
Magnetic Optically Vafi 


riable Pigment* " ~~ ' — " — 



23 % 
29 % 
22 % 
1 % 
25 % 

* magenta-to-green, 4 layers design as disclosed in WO 02/73250 
Cr/MgP 2 /Al/Fe-Ni/AlAgP 2 /Cr . The Pe-Ni alloy was 85% Pe / 15% 
Ni. » 



The vinyl resin was kssolved in the ketone-glycol solvent nrior 
to the incorporate of the additive and the pigment. The 
viscosity is adjusted wish the same solvent blend so as to reach 
the value of x Pa.s at-25'C. Supplementary an^ifoaming agent may 
be necessary to runlthe ink on certain printing presses. 

The ink was applieJ in the form of a screen-printed patch onto a 
standard coated papjer (80 g/m*) , emd the so imprinted paper ^ 
laid, while still jet, onto the engraved magnetic plate 
described above, exposing the back side of the imp rint ed paner 
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Figure 2b shows that 
has been transferred 
optically variable ink 
dimensional effect and 
at from different angles 



engraved design of the magnetic plate 
_ high resolution into the magnetic 
Latch;- this latter shows some kind of 3- 
la seems to move when the print is looked 



A Plastoferrite plate 
8627 Grtiningen) was 
the surface and then 
mechanical engraving 
pyramids; see Figure 
were as follows : 

Height and width : 
Depth of engraving : 
Line width. 



. . „ n1at .a The ink was then 
of the magnetic plate. m« 

ow of hot air. 



B .(model M201-1, Maurer magnetics AG, CH- 
Jgnetised in a direction perpendicular to 
Ingraved on a computer-controlled 
kation with a geometrical design (two 
U) . The characteristics of the engraving 



1.5x2.4 cm 
200 \m 
200 >im 



Line widtn. : j was ftlled up 

The engraving corresponding to tne u PP 



with a polymer, so 
engraved plate; the 
was left as such. 



JL to result in an even surface of the 
lengraving corresponding to the lower pyramid 



an OVI® f lexography 
pigment of the 



ink comprising a magnetic optically variable 
following formula was prepared: 



Empfansszsit 3Juli 17:25 

\ 
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disclosed in patent US 
Inc., Santa Rosa, CA. 



green- to-blue, 5 layers design, Cr/MgF 2 /Ni/MgP 2 /Cr as 

i . ~ ~ ~ ^ m _ A t^^<A f rsrm T?T,F."K Pr 



4,838,648; obtained form FLEX Products 



The formula ingredients were dispersed together and the 



viscosity of the resu 



ting mixture was adjusted with deionised 



water to reach the value of 20-40 s DIN4 at 25 °C. 

The so obtained ink v'as applied in the form of a patch onto 
standard security pajer 1100 g/m 2 ) and the imprinted paper was 
further processed as (described in example 1. 



Figure 3b shows that 
transferred into the 
remains substantial!]^ 
with a polymer. 



Example 3 



A plasto-ferrite 
computer.- controlled ! 
Figure 4a) . The 
follows : 



the engraved design in the plate has been 
in3c patch with good resolution, which 
unchanged by the filling of the engraving 



plate 



as used in example 1 was engraved on a 
mechanical engraving station with text (see 
characteristics of the engraving were as 
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Text height and width s 
Depth of engraving s 
Line width: 



7 mm 
250 pm 
300 \m 



An UV drying soft -magnetic screen ink without optically variable 
properties was prepared according to the following formula and 
known procedures.- % 



Epoxyacrylate oligomer! 



Trimethyloipropane tritcrylate monomer" 



Tripropyl eneglycol 
Genorad 16 (Rahn) 
Fine iron powder 



monomer 



Aerosil 200 (Degussa-Kuels) 



Irgacure 500 (CIBA) 
Oenocure BPD (Rahn) 



37.5 s 



1 % 



* ^ T SCre " a - pri "« d ™ * *t« « support 

(100 «/* > and tba i4> rintea ropport proae3sed M descr . faed 

rllT^ *' . BSCMpt j that the in * — m situ using an «v- 

radiation curing unif 

Figure 4b shows that again, the design engraved in the plate has 
been transferred to the soft-magnetic ink patch; the latter 
shows a 3-dlmension^l effect and a seems to move when the print 
is looked at from different angles. 

Example 4 

A Plasto-ferrite pita as used in exa^le 1 „ aa engraved on . 
con-puter-controlleJ mechanical engraving station with a hollow 
circle. In its centre a similar motif of a seller dia mecer was 
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d eeper engraved (see Filre 5a) . The characteristics of the 
engraving were the following : 



First circles diameters 
Depth of engraving of 
Second circles diameterjs 
Depth of engraving of 



A coercive magnetic 
following formula, andj 



the 



t!he 



first disc : 
second disc 



2 and 1.2 cm 
150' urn 

1.5 and 0.7 cm 
250 um 



ink was prepared according to the 
using known procedures: 



grAvure 



Ethyl acetate 



Dicycl ohexylphtalate 
Pumaric acid modified 
GmbH&Co) 



Ethyl acetate 



•Unirooll 66, Bayer) 

"rosin (ERKAMAR 3270, Robert Kraeuier 



PolyV inylbutyral resi^ (Piolotorm BN 1 8, Wacieer-cnemxe 
GmbH) 




25 % 



13 % 



The resins were 
incorporation of 
solvent blend to re 



dissolved in the solvents prior to the 

pigment. The viscosity was adjusted with 
ch the value of 20-40 s DIN4 at 25°C. 



the 



The ink was applied 
security paper (100 
processed as 



descri aed 



in the form of a patch on a standard 
g /m 2 ) and the imprinted paper was further 
in example 1. 



Fig ure 5b shows tfaib the dasisn engraved in the plate ha* even 
here been tranced to the ink patch; the latter shows a 3- 
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dimensional effect and j seems to move when the print ie looked 
at from different angles 



£*>fwm\t 5. Jo/ f , 7; 
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Claims 



2. 



A device for transferring indicia, such as a design or an 
image, to a wet coating composition applied to a substrate 
such as a sheet or Leb, said device compri8ing a body q£ J 
permanent-magnetic Material, the said magnetic material is 
permanently magnetized, preferably in a direction 
substantially perpendicular to a surface of said body 
charactered in tkt the said surface of said body carries 
xndxcxa in the forL of irregularities of the surface 
particularly in thfe form of deepenings or heightenings . 

A device according to claim 1, characterized in that the 
indicia are engravings . 



4. 



5, 



A device accord! 
the body of pe; 
composite which 
permanent - magnet 
selected from th 
cobalt, iron, anj 
oxide spinels, 
■magnetic hexafe: 
alloys, and rar« 



to claim 1 or 2, characterised in that 
tent-magnetic material is a polymer-bonded 
bmprises a macromolecular polymer and a 
:c powder, wherein the magnetic powder is 
group of magnetic materials comprising 
their alloys, chromium dioxide, magnetic 
gnetic garnets, magnetic ferrites including 
ates, alnico alloys, samarium- cobalt 
earth- iron-boron alloys. 



A device according Co one or TOra of the preoaain9 claims 
characterized 4 thac saia body ^ a ^ 

A device accoring to one or Krs o£ claims 
characterized L that said body is a cylindrical curved 
Plate preferably TOUnt ed on a rotatable cyiinder on a 
printing machine. 
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7. 



9, 



«. A device according * one or ^ 

characterized in thit a»M k ^ . ' 

"l* Said is mounted on a support. 

A device according L one or TOr e of c i ains 1 to , 
charactered in thit said surface is covered ! 
magnetic material Lk- w covered by a non- 

. filled up with a II" enSraVinas in »M body are 

v wicn a magnetic material. 

A device according to one of 

that the said surface is surface -"eat^ *> 
reduction of friction ^ ur£ace " treated, enabling a 

T ° n resistance and/or wear. 

A method for transferring prede terminable indicia fc 
des i3 n or an imaie, onto a printed c indicia - such as , 

steps of J document, comprising the 

a) applying a later of an 'nie 
least a part or £ f lrst sur^or 

~ °° at ^ — f «o » co^riaL: at lealt ZT ** 
magnetic or magnet izahi.* ne ty *> e of 

"magnetizable particles,- 

*) exposing the /coated sheet or web of . 

applied ink or Latins SCep a) ' while tbm 

fating composition is wet to 

=: Lif ~»^-zrz^ 

c) hardening the ink «*. 

irreversibly fL^ne """" ' thereby 
particles of l ep „, of the oriented 

magnetic 
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wherein the body of permanent -magnetic material is 
permanently magneciied, the magnetization being preferably 
oriented in a direction substantially perpendicular to the 
indicia-carrying surface, 



11. A method for continuously transferring, on a printing press, 
predeterminable indicia, such as a design or an image, onto 
a printed document] comprising the steps of 

a) mounting a thin! plate-like device around a rotatable 
cylinder, said plaLe-like device comprising a body of a 
permanent-magnetic! material carrying predeterminable indicia 
in the form of surface irregularities, preferably a gravure 
defining a design for an image on said surface, such that the 
said engraved sur|ace is .located at the outer surface of the 
cylinder; 

b) imprinting at Least a part of a f irst surface of a sheet 
or web- with an ir|c, said ink comprising at least one type of 
magnetic or magnetizable particles; 

c) exposing the imprinted sheet or web of step b> , while the 
printed ink is wit, to the magnetic field at the surface of 
said body and allowing the said magnetic or magnetizable 
particles to oriLnt in the said field; 

d) hardening thJ ink, thereby irreversibly fixing the 
orientation of Jhe oriented magnetic particles of step c) • 
wherein the bod£ of permanent -magnetic material of the said 
plate-like devi&e is permanently magnetized, the 
magnetization bkng preferably oriented in a direction 
substantially j^rpendicular to the indicia -carrying surface. 

12. A method according to claims io pr 11, wherein a second 
surface of thefsaid sheet or web, opposite to the said 
imprinted or coated first surface, is exposed to the 
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tie 



indicia- carrying surface of the body 
Lent-magnetic material. 



13 . A method according 
wherein the said b< 
polymer- bonded cot 
. polymer and a perm? 
powder is selected 
comprising cobalt, 
magnetic oxide spil 
including magnet i< 
cobalt alloys, ant 



:o one or more of claims 10 to 12 , 
Ly of permanent -magnetic material is a 
'site which comprises a raacromolecular 
tent-magnetic powder, and said magnetic 
from the group of magnetic materials 
iron, and their alloys, chromium dioxide, 
uals, magnetic garnets, magnetic ferrites 
hexaferrites, alnico alloys, samarium- 
rare-earth-iron-boron alloys. 



14. The method according to one or more of claims 10 to 13, 
wherein the said lurface of the said device is surface- 
treated for che reduction of friction resistance and/or 
. wear- 



15. The method according co one or more of claims 10 to 14, 
wherein the saidf engraving in the said surface is- filled. up 
with a magnetic fer a non-magnetic material. 

16. The method according to one or more of claims 10 to 15 
wherein the ink for coating composition is selected from the 
group of inks comprising screen-printing inks, gravure inks 
and flexographie inks. 

17. The method according to one or more of claims 10 to is 
wherein the sella at least one type of magnetic particles is 
a magnetic optically variable pigment. 

IB. The method according to one or more of claims 10 to 17 

wherein the said sheet or web is used for the production of 

Ewfawmft 3.Joli i 7; { 5 
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a bank note, a valuJ paper, an official document, a tax 
excise stamp, a labil, a foil, a thread or a decal. 



19. Use of a device coi 
magnetic material 
induced transfer o: 
to a wet coating 1; 
the said surface o: 
form of surface ir: 
layer comprises atl 
variable pigment. 



arising a body of permanently magnetized 
iving a surface for the magnetically 
indicia, such as a design or an image, 
'er applied on a sheet or web, wherein 
the said body carries indicia in the 
•egularities, and wherein the coatin 9 
least one type of magnetic optically 



20. Printed product, Preferably a bank note, a value paper, an 
official document a tax excise stamp, a label, a foil a 
thread or a decal comprising at least one coating layer 
said coating layet further comprising at least one type of 
magnetic optically variable pigment and said coating layer 
carrying indicia,! charactered in that the indicia are 
embodied by a selective orientation of the magnetic 
optically variabie pigment particles which is the result of 
exposing said costing layer to the magnetic field of a 
device according to one or more of claims 1 to * while said 
coating layer is! wet. 

21. A method for producing a device according to one or more of 
claims 1 to 9, |omprising the steps of : 

a) providing a Lvice comprising an unmagnetized body of 
permanent-magnetic material, the body having at least one 
flat: or curved [surface; 

b) seating iriguiarities on said surface. preferably by 
engraving prediamdnaWe indicia into tna said surface of 
the body of step a) ; 



I 



-or-03 ir :32 Vflw 

■ "napp danger S Ryf fel AG, fljj * 



♦4»-ri-9l39556 



T-rrr p. 



039/047 



PSIC0778P / 03.07.03 



29 



PSICO 77EP- 03 00298 



c) permanently magnetizing the engraved body of step b) , 
preferably in a direction substantially perpendicular to 
the indicia-carryflng surface. 

22 . A method for producing a device according to one or more of 
claims 1 to 9, comprising the steps of : 

a) providing a device comprising, a permanently magnetized 
body of permanent-jagnetic material, the body having at 
least one flat or lurved surface and being magnetized 
preferably in a direction substantially perpendicular to the 
said surface; f 

b) creating irregularities on said surface, preferably by 
engraving predet enable indicia into the said surface of 
the body of step <|) . 



23. A method for prod- 



claims 21 or 22, 
material is pol] 



icing a device according to one or more of 



^herein the said body of permanent -magnetic 
^r-bonded composite which comprises a 
macromolecular pJlymer and a permanent -magnetic powder, and 
said magnetic pojder is selected from the group of magnetic 
materials comprising cobalt, iron, and their alloys 
chromium dioxidei . magnetic oxide spinels, magnetic garnets 
magnetic ferriteL including magnetic hexaf errites , alnico ' 
alloys, samariuJ-cobalt alloys, and rare-earth- iron-boron 
alloys. 

24. A method for producing a device according to one or more of 
claxms 21 to 23 l wherein said engraving of indicia is 
performed by a Lool selected from the group comprising 
.mechanical ablation tools, gaseous-jet ablation tools, 
lxguid-jet ablition tools, and laser ablation tools 
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fli8C losesa device and a method for transferring a 
The invention discloses a a document 

• ,v,t^ hiah- resolution magnetic design onto 
predetetminaMe. »>f j tn parti0 ular a magnetic optically 
crinted with a magnetic! ink. in part 

Lie ink Tne devil comprises a body ot a composite 
variable ink. rn J one tlat ox curvad 

^T-^ -TP- corresponding to tbe design - 

^^ized preferably in a direction substantially 

ndioular to the lid surface. The method comprises 
perpendicular to tn ^ ^ ^ a 

rr^a la. or J « - — surfacs r ^ 

^tised co^osite permanent-magnetic material wnlla the 
is wet, Iollo»ed by hardening the ink. 
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j)S( FADED TEXT OR DRAWING 

BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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